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SINTEF Fisheries and Aquaculture

SINTEF is the largest independent research organization in Scandinavia. SINTEF is a broadly

based, multidisciplinary research concern that possesses international top-level expertise in
technology, medicine and the social sciences.

SINTEF Fisheries and Aquaculture located in Trandheim, Norway represents the technological
expertise in the utilization of renewable marine resources. Under the vision "Technology for a
better society” we are working for 8 knowledge-based bio marine industry.
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Traceability and SFH

 TRACE

- elrace

* eSparing

* MainSafeTrace

e TraceFish
o 7Y

SINTEF

Chemical factory

e
..
= ~ > -
- L G "Fish farm
O Trawler Q. cO
@ L) e o)
El ° o’ “ B
4 TRACEABLE ENTITY: % e §  TRACEABLEENTITY:
Fosd bag with unique id 'S [ Mersetentwm g
@ Feed factory & o)
= 2

Harvesting plant

TRACEABLE ENTITY;
Fish crate with unique id

. TRACEABLE ENTITY:
4, | Fishcrato with unique id

&

Packing house

SINTEF Fisheries and Aquaculture




What is Traceability?

ISO 8402: the ability to trace the history, application or location of an entity by
means of recarded identifications

- EU General Food Law: the ability to track any foad, feed, food producing animal or
substance that will be used for consumption, through all the stages of production,
processing and distribution

 1S0 22005 Food Traceability Standard: states that each company know wha their
immediate supplier is and to whom the product is being sent, based on the principle
of one up and one down

- Food Safety Modernization Act
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Traceability Drivers in the Food Sector
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Past Activities

 TraceFood Framewark
 (Good Traceability Practices
» Sector specific standards
 TraceFish standard - I1SO

* Process Mapping

 Internal and Chain traceability definitions
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Fundamentals of Traceability
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Batches, TUs and LUs
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Internal and Chain Traceability
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Food Chain Characteristics

» Difficult to define Traceable Unit

« Several transformations throughout the chain: merging, splitting, etc.
* Manual data handling

» Absence of sophisticated IT systems for data management

« Data exists in several stand-alone applications, usually Excel spreadsheets
or paper format
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EPCIS based traceability solutions
Examples of Implementation
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EPCIS - Electronic Product Code Information Services

 Electronic Product Code (EPC) is 3 universal identifier that provides a unique
identity for every physical object anywhere in the world. It was designed to
establish a global unique object identifier which was made possible through the use
of RFID - Radio Frequency Identification

 EPCInformation Services (EPCIS) is an EPCglobal standard designed to enable EPC-
related data sharing within and across enterprises.
Edge Execution +

Enterprise Process Discovery
Applications integration Services

A

S
E

G51,2011
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EPCIS

* Event based approach

EPC Events answer 4 questions —What, Where, When, and Why

G51,2011
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EPCIS and Food Traceability

* |dentify states and events in food production

« Mapping of these events to the EPCIS standard

From external

To external
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elrace Project

 Objective: To develop and evaluate an electranic traceability system based
on the EPCIS standard by enabling automatic data capture related to tagged
ltems

 Pilot studies were conducted to test the applicability of the traceability
system designed based on the EPCIS standard

 Two pilot studies in fish supply chains:
« Cod (from the Baltic Sea) in Sweden

* Red fishinlceland
 Temperature integration
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elrace Project

 Fish catch labeled with RFID tags and read using handheld RFID readers as product
maved through production
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States and Events in Production
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Event Data

<ObjectEvent>
<eventTime>2011-03-19T710:38:00+00:00</eventTime>
<eventTimeZoneOffset>+00:00</eventTimeZoneOffset>

<epcList>
<epc>urn:gtnet:id:batch:etrace-icefish.catch.19032011</epc>
</epcList>

<action>ADD</action>
<bizStep>urn:epcglobal.cbv:bizstep:stocking</bizStep>
<disposition>urn:epcglobal:.cbv:disp:sellable accessible</disposition>
<bizlLocation>
<id>urn:epc:id:sgin:5699000023.09.010</id>
</bizLocation>
<gtnet.entityClass>Batch</gtnet.entityClass> . :
<gtnet:trdTyS//pe><:atc:h</gtneg’z:trdType>y } associating with TRD
<ttdata:fishingmethod>trawl</ttdata:fishingmethod> :
<ttdata:vesselname>Asbjérn RE 50</ttdata:vesse|name>} attributes
</ObjectEvent>
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Transformations mapped to EPCIS

event| action bizStep | parentID | childEPCs epcList extension
miXx AE ADD [transforming/destination| source(s)
split AE | DELETE fransforming source |destination(s)
entercluster | AE ADD packing |destination| source(s)
leavecluster | AE | DELETE | unpacking | source |destination(s)
sentto OE |OBSERVE| shipping ID(s) |receiving TIX
receivedfrom| OE (OBSERVE| receiving ID(s) |sending TIX

AggregationkEvent = AE
ObjectEvent = OE

SINTEF
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Traceability graph
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Traceability data
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MainSafeTrace Project

 This project aims to develop, test and measure the effect of a tailor made traceability system
with functionality for recording and sharing food safety related information in the mackerel
supply chain between Norway and Japan

ol 3 —— Norwegian
-, Exporter ——» Wholesaler
’—> NSS 1
Producer/ Japanese LTl Dlsctg:tL:rlon .
Vessel —P» Packer —» Transporter —p» Importer —» Storage/ —W (supermarket — Retailer
Producer chain)

Chinese
Processor

——p» Flow of goods

——» Flow of information
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[ urn:esporing:slutsed:89-9999983-1 | {

Received 22.01.2012 09:09

Actor ID = urn:esporing:no:orgno: 951206091

Resource = urn:esporing:no:orgno:994859617:mda:resource:LK5 064 -_0072H
Received from = urn:esporing: no:orgno:969426951

Outgoing Tl = urn:esporing:slutsed:89-9999983-1

urn:esporing:slutsed:89-99399983-2 |

Received 22.01.2012 09:09

Actor ID = urn:esporing:no:orgno:951206091

Resource = urn:esporing:no:orgno:994859617:mda:resource:LK5064-_0072H
Received from = urn:esporing:no:orgno: 969426951

Outgoing TI = urn:esporing:slutsed:89-9999983-2

raceability C

urn:esporing:siutsed . 89-9999983-2
urn:esporing:slutsed:89-9999983-1

Packed 22.01.2012 10:10

Actor 1D = urn:esporing:no:orgne: 951206091
Resource =

Outgoing Tl = urn:esporing:slutsed:80-9999983

urn:esporing:slutsed:80-9999983

Created 22.01.2012 10:10

Actor D = urn:esporing:no:orgno:951206091
Resource =

Outgoing Tl = urn:esporing:slutsed 80-9999983

| urn:esporing:slutsed:80-9999983

Transmitted 22.01.2012 10:10

Actor 1D = urn:esporing:no:orgno:951206091

Resource m:esporing:ne:orgno:994859617:mda:resource LKS064-_0072H
Sent to = urn:esporing:no:orgno:980478270

Outgoing Tl = urn:esporing:slutsed: 80-9999983

l urn:esporing:slutsed:80-9999983

Received 22.01.2012 11:11

Actor 1D = urn:esporing:no:orgno: 980478270

Resource = urn:esporing:no:orgno:980478270:mda:resource: SINTEF
Received from = urn:esporing:no:orgno:951206091

Qutgoing Tl = urn:esporing:slutsed:80-9993983

R urn:esparing:slutsed-80-9999983
Unpacked 22.01.2012 12:12

urm:esporing:slutsed:80-9999983
Unpacked 2201 2012 12:12

Actor 1D = urn:esporing:no:orgno: 980478270
Resource = urn:esporing:no:orgno:980478270:mda:resource SINTEF
Qutgoing Tl = urn:esporing:slutsed:89-9999983-2

Actor ID = urn:esporing:no:orgno:980478270
Resource = urn:esporing:no:orgno: 980478270 mda:resource:SINTEF
Outgoing T = urn:esporing:slutsed:89-9999383-1

(— urn:esporing:slutsed:89-9999983.-2 -\

' urn:esporing:slutsed:89-9999983-2

urn:esporing:slutsed:89-9999983.1 ™

Splitted 22.01.2012 01:13

Actor ID = urn:esporing:no:orgno: 980478270

Resource rm:esporing:no.orgno:980478270:mda:resource:SINTEF
Outgoing Tl = urn:esporing:no:orgno:980478270:0bj:4455

Splitted 22.01.2012 01:13

Actor 1D = urn:esporing:no:orgno: 980478270

Resource = urn:esporing:no:orgno:980478270:mda:resource SINTEF
\Outgning Tl = urmn:esporing:no:orgno:980478270:0bj: 4466

Splitted 22.01.2012 01:13
Actor ID = urn:esporing:ne:orgno:980478270
Resource = urn:esporing:no:orgno: 980478270 mda:resource:SINTEF

Outgoing Tl = urn:esporing:ne:orgno:980478270:0bj:1133

vy

\

urn:esporing:no:.orgno:980478270:0bj:4455
urn:esporing:no:orgno:980478270:0bj: 4466
urn:esporing:ne:orgno:980478270:0bj:1133

N

Packed 23.01.2012 02:14

Actor 1D = urn:esporing:no:orgno:980478270

Resource = urn:esporing:no:orgno:980478270:mda:resource: SINTEF
Qutgoing Tl = urn:esporing:no:orgno:980478270:0bj: 14523

—
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Challenges

ISO 8402: the ability to trace the history, application or location of an entity by means of
recorded identifications

- EU General Food Law: the ability to track any food, feed, food producing animal or substance
that will be used for consumption, through all the stages of production, processing and
distribution

- IS0 22005 Food Traceability Standard: states that each company know who their immediate
supplier is and to whom the product is being sent, based on the principle of one up and one
down

* Food Safety Modernization Act
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